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analysis, the potential mechanism of Dunhuang Dabupi Decoction in preventing and treating gastric cancer (GC) is
analyzed, and the scientific connotation of its prescription rules is explored through the efficacy grouping. To study
the effect of Dabupi Decoction freeze-dried powder solution on the proliferation activity of gastric cancer cells
through cell experiments; the TCMSP and TCMID databases were used to collect the compound components of
Dabupi Decoction. Swiss Target Prediction is used to predict potential targets of compounds. DrugBank, GeneCards,
TTD, and DisGeNET were used to collect potential targets for gastric cancer. Analyze protein interactions of
potential targets through the STRING database. DAVID database was used for KEGG enrichment analysis; Dabupi
Decoction was divided into Wenzhong group (dried ginger), Yiqgi group (ginseng, licorice, Atractylodes
macrocephala), nourishing Yin group (Ophiopogon japonicus, Schisandra) and Jiangni group according to its
efficacy characteristics. The inverse group (inula) has 4 functional compatibility groups. Cytoscape was used to
construct a network of "medicinal flavor-potential active ingredient-key target" respectively, and the network was
used to analyze the scientific connotation of the compatibility of efficacy groups. The Schrodinger software was
used to verify the molecular docking of the core components and the core targets. The material basis of the Dabupi
Decoction to prevent and treat gastric cancer was discovered through the combination of pattern analysis and
combined free energy calculation. The core drug was analyzed from the perspective of dynamics through molecular
dynamics simulation. Potential targets and representative potential compounds interact with each other. Cell
experiments confirmed that Dabupitang freeze-dried powder solution can down-regulate the mitochondrial
membrane potential of AGS gastric cancer cells, block the cell cycle in the G/G, phase (P < 0.05), and inhibit its
proliferation (P < 0.05). The pathways enriched by the four functional groups contained in Dabupi Decoction are
mainly distributed in the body's energy metabolism, inflammation-immune system regulation, and cycle-apoptotic
functions. Each module is connected by a common target gene and has its own focus. The results of molecular
docking showed that the compounds liquiritigenin, quercetin, kaempferol, isorhamnetin, methylophiopogonanone
A, etc. may be the effective multi-target components of Dabupi Decoction. Estrogen receptor 1, androgen receptor,
ATP-binding cassette superfamily G member 2, epidermal growth factor receptor, glycogen synthase kinase-3 beta
and other targets have good affinity with each potential active compound, which may be a potential target of
Dabupi Decoction for preventing and treating gastric cancer. Among them, kaempferol and the drug target EGFR
not only have good binding ability, but also have good binding stability. This study is based on computer-aided
drug design combined with complex network analysis strategies to initially reveal the material basis and molecular
mechanism of Dabupi Decoction in the prevention and treatment of gastric cancer. It also explores the scientific
connotation of Dabupi Decoction in the prevention and treatment of gastric cancer with different efficacy groups,
and its clinical application provide chemical bioinformatics basis.

Key words: Dunhuang Dabupi Decoction; gastric cancer; network pharmacology; computer-aided drug design;
molecular mechanism; compatibility of prescriptions
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Figure 1 The effect of Dabupi Decoction (Dbp D) freeze-dried powder solution on the morphology and proliferation of AGS cells. A: The
effect of Dbp D freeze-dried powder solution on the morphology of AGS cells. Scale bar = 10 um; B: The effect of Dbp D freeze-dried

powder solution on the proliferation of AGS cells. n =3, X +s. P < 0.01 vs control group (0 ug-mL™)

A

0 pg-mL!
3 Debris
[ Aggregates
M Dip GI 1500
B oip G2
Dip §

100 pg-mL*

1000

500

-]

-:
1
!
|
1
g
X
0

0 30 100 150

200 pg-mL"
1000 [@ Debris 1200
1 £ Aggregates
800 M Dip GI
! B DipG2 800
600 Dip §

300 pg-mL!

400

0 50 100 150 0 50 100
PE

@ Debris

] Aggregates
Dip Gl
Dip G2
B pips

= G2M
E=s
B3 Go/G1

Cell cycle

Figure 2 The effect of Dbp D freeze-dried powder solution on AGS cell cycle. n = 3, X + 5. "P < 0.05 vs control group
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Figure 3 The effect of Dbp D freeze-dried powder solution on the mitochondrial membrane potential of AGS cells. Scale bar = 10 um
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Figure 4 Network of "drug-potential active ingredient-potential target" grouped by efficacy compatibility. A: Yigi effect group; B: Wen-

zhong effect group; C: Yangyin effect group; D: Jiangni effect group
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Figure 6 Diagram of KEGG pathway VENN among the efficacy
groups of Dabupi Decoction
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Figure 7

Figure 8
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Figure 9 Binding pattern diagram of representative active ingredients and target protein. A: Liquiritigenin interacts with ABCG2; B:

Liquiritigenin interacts with CDK1; C: Liquiritigenin interacts with CDK2; D: Liquiritigenin interacts with GSK3B; E: Orchinol interacts

with ESR1; F: Orchinol interacts with ESR2; G: Hexahydrocurcumin interacts with AR; H: Hexahydrocurcumin interacts with KDR; I:

Methylophiopogonanone A interacts with CDK4; J: Kaempferol interacts with EGFR. Among them, the yellow dashed line represents the

hydrogen bond interaction, and the red dashed line represents the z-z interaction
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Table 1  Energy contribution of binding free energy of potential
active compounds and positive compounds at different targets of
Dabupi Decoction

Dabupi Decoction Positive drug

Target Compound MM-GBSA/ Compound MM-GBSA/
kcal-mol™ kcal-mol ™
ABCG2 Liquiritigenin 6546  C,H, N,O, -106.16
AR Hexahydrocurcumin ~ -89.72  C_H, F,N,O,S -99.20
CDK1  Liquiritigenin -52.22  C,H,F.N,0, -71.77
CDK2  Liquiritigenin -52.87  C,H;N.O, —69.93
CDK4  Methylophiopogo- -58.65 - -
nanone A
EGFR  Kaempferol -56.90  C,H,FN.,O,S ~47.46
ESRL1  Orchinol ~75.77  C,H,F,N,0, -119.26
ESR2  Orchinol -70.23  CH,,Bro, -115.66
GSK3B Liquiritigenin -48.19  CH,CIN,O, ~74.33
KDR  Methylophiopogo- -66.02 C,H,CIFN,O,S -158.37
nanone A
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Figure 10 Molecular dynamics simulation of EGFR and kaempferol. A: The monitored root-mean-square-deviation (RMSD) of the all

atoms with respect to the initial structure during the 50 ns simulation; B: Protein-ligand contact of kaempferol; C: 2D diagram of interaction

between EGFR and kaempferol
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WA 34N 5 T, A B D 3OBC AR 25 4 1 2 A4S 4y BE BT
1EH T AR 15 5 @ B R 3 [F — Dhae 1y, el fE A
TR A5 5B R AEA R P DI RE T, R T H 2 A
A8 PR LB R A R RS 2 g 2R T 2 I
FIAE FBL .

JE Ik PO 285 FUIN 21 KR R 7 154 AN 18 78 T VE R Sy i
i 186 M2 5 BB, Hrh R f 57 A, BT
BT IR WN2% 53 B T7 325068 KA Iz 4 T7 S D300y ARt
S NIRIEAT RIS M o ARAORAE AR W ECE 1 SR %
KA Z B7 16 B I 198 75 15 1R B4y B 3 gk AT T,
ATh R R = B R R 873 BREE R OGP 1 3 — 2B Bk .
1M 2 WL % Bl 25 %) ¥ 1 (computer-aided drug design,
CADD) 1] DA ey 3 A5 230 a4 HA I 4% Tl L 1 245 4 3
By, N2 4ERE L 22 )2 1 4 s AT RE B ] 2 L
fille Jr 7R g5 A B AR K 13 ) AR SR
CADD J5¥2:%f HR 2 A4 55 58 Az 1) (R AR LA O 5K
HSE A AT VAL, WA B2 52 07 B IR A2 38 S K
IR T 335 1 43 $ A T S 1 S4BT IR, A g
— 4R CADD HIHARME &, B Jailid 4y +xf 452 £ 0F
MAVIZ O 5% 08 S G R, R EWH
B M B L AR e R R A e B A S
N N 5 A ¥ e, ABCG2. AR\EGFRESRL,
GSK3p 5l fi 5 % MBI AL & W 2 181 K 2R A
B ARG, Dtk & 5 A Mg e ks
S B R e A A AR Y, [ R A X6 A% 0 B R 5 %)
MRSy 4 G B R TR ) 45 R — PR, DLk
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+ 2099 -

A% 0 B R 5 0T I PR P B 20 AR ) 5 A R G
U 1454 J1. ESR1FI. ARPY EGFRMI, ABCG2,
GSK3AM 4 T B IE SE 5 15 9 1) R 2B R Je B VA 5%, 1
2§ 1% 38 I 3% — L 72 (Singapore-Duke) . j JiE F K 41
B3 (TCGA) ™ B ¥ 7 T4 B, EGFR AR\ N 2
FSEEREMEEFER, T s b g K
BB (R 470 R 2 A e O N T R B B e R
BlRAEH S REL4Y YN H T EGFR AR 1 i
YT R Ah, ESRLAE P AUYE R Bt N T FLR
I YR T R T FE OBk O SR A6 A R
UV YR S RE 05 S0 JE /N A L 45 B I, R
2= VTR He RUORE 8515 5 B Al i A T, 1L 2
I GHRER2 ) TR D =P N W B U R = REE ke - 8
L, 1L 25y 5 Pt e 12 M A S EGFR A BUF 4 &
REJ), IRt — AT T 0 130 1 H AR S B
RIS A AR T, R, AN AR B 1L A5
Al e E i 4 ) EGFR K ¥ET B EH - AW s it
CADD [1)J5 % J5 TR IGAUE T W 4% 73 1 45 SR i ml 58
PE; 55— J7 T 43 A B 1R O B B R0 S A T 4% iR Ok AR
KR B O, A OG s A se g uE B 7 A
AR I s T, UESE TIE B T R EA —E W
ZFE .

o5 b, AR TR S i@ i R Ah SR B AIE SE T AN
FLAT H ) B e A0 M 3 B T AR R R R T AR
DI AR BC AT A3 2R S T 2 TR AR VS T Aoy — B B -
TR N2, WD R BT RAMNBZ AN DR £ R
20 VI TR 18 2% ) ) 2 PR, e S B CADD B R i3 —
RV T KAME B BRI 2 Ry 2R 2
AR AL . AT DA b B B IR Oy Bl B T
MUAH B 250 B i85 A B A 48 o3 T SRS V0 R 1K
AN T BB S B R 0 R B AR AN 2T L, R
T RN A [5) D) AR W IR 97 9 B 8 R 5 R, A
KAMEZ 5 BhiRIT B 0 & FE M AT TR, o
— IR TG AN A LE A 1 B B 7 IR A
IR T RS .

YEZ TTEK: X TmE AR AT 7 R A S B SRR S A
W IR S A, SR T TS R M Lk
T X152 T BV AT 00 2% 25 T2 A 4 T SE IR R A
SEBURI 2 3 7 B A A W A

R FrA 1R 75 A R 2R e
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